Introduction
Dengue is one of the most important mosquito-borne viral disease affecting humans. Dengue virus infection is endemic in many parts of the world and widespread in tropical countries of Asia including India. The WHO estimates that 50 to 150 million cases of dengue infection occur each year [1] , [2] . More than three lakh cases of Dengue Hemorrhagic Fever are diagnosed each year. Dengue causes a fatality of 24000 deaths per year.
Dengue fever is caused by single stranded RNA virus of Flaviviridae family with four serotypes 1,2,3,4. The most common epidemic vector of dengue is female Aedes Aegypti mosquito [3] , [4] easily identified by white bands or scale pattern on its legs and thorax. The clinical manifestation of symptomatic dengue includes fever, headache, muscle and joint pain, nausea and vomiting, rash and hemorrhagic manifestations. These are divided in four clinical syndromes: 1) Undifferentiated Fever 2) Classis Dengue fever 3) Dengue hemorrhagic fever 4) Dengue shock syndrome Clinical diagnosis of dengue remains a challenge for physician in areas where it could not be differentiated from other febrile illnesses like malaria, typhoid and leptospirosis etc [5] . So early diagnosis of dengue is important for provision of specific care which ensures marked reduction in the morbidity of disease. Complete blood count and PBF examination is an important part of initial workup. Thrombocytopenia and Presence of Plasmacytoid lymphocyte on smear is a diagnostic clue [6] . With our current state of art automated CBC and Differential, we are missing the atypical lymphocytes reporting, which are helpful in diagnosing differential disease state.
The aim of this study was to look at the consistent morphological features seen in PBF that can support the diagnosis. The full blood count parameters were also assessed in this study.
Materials and Method
This was a cross sectional study which was carried out on a series of patients attending at MG Hospital, Jodhpur between sept 2015 to Nov 2015 with chief complaint of high grade fever, bodyache, joint pain and lethargy. Complete Blood Count (CBC) and PBF examination were first performed for every patient's venous sample collected in EDTA Vial. After analysing the sample, whose sample showing leucopenia with relative lymphocytosis, Thrombocytopenia and presence of Plasmacytoid Lymphocytes on PBF were further tested by Rapid card test for NS1 Ag(0-5 days of fever) or Ig G and IgM antibody for dengue( more than 5 days of illness).
The patients were divided in two groups. Patients who came positive on NS1 Ag or IgM antibody for dengue (By rapid card method, as ELISA facility not available everywhere) were put into Dengue or test group, and other patients presenting with similar complaints who were dengue negative but either malaria or widal positive and two patients who were both malaria and widal negative considered to be non specific viral fevers were put into control group.
Complete Blood Count was carried out on automated cell counters i.e. Sysmex XS 800 i. The blood smears were stained with Giemsa stain [15] - [17] . Differential counts were done manually also on all smears of both groups and atypical lymphocytes, both monocytoid and plasmacytoid lymphocytes were counted separately from mature lymphocytes. Low platelet counts given by cell counter were confirmed by peripheral blood smears.
Typical plasmacytoid lymphocytes are defined as large lymphocyte with moderate nuclear cytoplasmic ratio and intensely basophilic cytoplasm with eccentrically placed nucleus. The nuclear chromatin pattern resembled more or less to mature lymphocytes. Leucopenia was defined as Total Leucocyte count less than 4000/ul and Thrombocytopenia defined as platelet count less than 1,00,000/ ul.
Results
Total 150 patients were studied. Among 150, the 50 patients were in dengue group and 100 patients were kept in control group (Dengue negative group). Dengue negative group includes 70 cases of malaria, 28 cases of typhoid and 2 cases of nonspecific viral fever (malaria and widal both negative)
Picture 1: micro photograph showing a plasmacytoid lymphocyte (Gimsa; X 45) Standard error between means of dengue positive group and control group was 1.54, but the actual differences between means of those were 20.346. Actual difference between means was far greater than twice (3.08) of standard error between means. So this shows a significant difference of plasmactoid lymphocytes between dengue and control group.
We also applied chi-square test on our data. In published probability table, with 1 degree of freedom, the value of chisquare for probability of 0.001 is 10.83. Since the observed value (81.25) is far greater than table value (10.83), we concluded that the null hypothesis is false and presence of plasmacytoid lymphocytes (19) in dengue positive group is significant (P < 0.001).
Discussion
A range of findings in PBF are seen mostly during viral infection. Presence of Haemoconcentration, Leucopenia, Thrombocytopenia and plasmacytoid lymphocytes are well known findings in Dengue viral infection.
Leucopenia was observed in 26% of patients by Ratagiri et al [8] , while leucopenia in our study was observed in 32% patients associated with rise in percentage of lymphocytes. This finding is parallel to marrow suppression during acute phase [9] , [10] . Relative lymphocytosis along with plasmacytoid lymphocytes is response to viral antigen due to recognition followed by transformation to plasmacytoid lymphocytes to control the spread of dengue virus infected cells [11] .
Thrombocytopenia (Platelet count < 1 lac/cmm) was seen in 74% of patients. The platelet count was evaluated by Sysmex XS 800i and in Giemsa stained PBF. The counter gives false low reading when large platelets are present. Such platelet counts were corrected by PBF. Dietz et al reported thrombocytopenia in 34% of cases [12] . Thrombocytopenia is thought to be due to suppression of bone marrow observed in acute phase of dengue [9] . Other explanation includes direct infection of megakaryocytes, presence of antibodies against platelets and release of high levels of platelet activating factor by monocytes [13] .
Hemorrhagic manifestations are very common with severe thrombocytopenia and severity of hemorrhagic tendancy correlates with platelets count [14] .
Conclusion
Through the above study, we can conclude that raised hematocrit, leucopenia with relative lymphocytosis, thrombocytopenia along with plasmacytoid lymphocytes is consistent finding in dengue fever and gives important diagnostic clue.
In developing countries like India, where resources are limited, these types of diagnostic clue can save many resources for real needful persons. This can also prevent unnecessary anti-malarial drugs exposure to patients and avoid development of anti-malarial drug resistance, as dengue patients do not need anti-malarial and other antibiotics therapy as there is no specific drug for dengue apart from supportive care. 
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